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PROBLEM TO BE SOLVED: To provide a liquid crystal display device provided with 
an organic EL surface light emitting panel capable of obtaining white light 
having high intrasurface uniformity and executing highly efficient light 
emission and having color display performance. ^ c~ftt*o*S- 

SOLUTION: An organic EL element 15 for executing blue surface light emission is 
formed on the back of a t ransparent sub stxate^14,and a white light synthetic 
layer 16 consisting of a set of fine blue/redTLparts 16R, blue/green PL parts 
16G and blue/blue PL parts 16B is arranged in the front of the substrate 14. 
Blue light is absorbed by the layer 16, light elements of R, G and B are 
emitted and these light elements constitute white lightby additive-color 
mixture, so that the white light can DTsuppliedto a liquid crystal display 
panel 13 as illumination light. Thereby fine white display light based on 
uniform surface light emission can be made incident on the panel 13 and color 
display having high display performance can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having arranged two or more photoluminescence meanses to absorb the 
wavelength region of the light generated in this organic EL element between the aforementioned liquid crystal display panel 
and the aforementioned organic EL element, and to generate the light of a wavelength region mutually different, respectively 
while having the organic EL element which performs field luminescence behind a liquid crystal display panel corresponding 
to the viewing area of the aforementioned liquid crystal display panel. 

[Claim 2] The liquid crystal display according to claim 1 characterized by having a predetermined light filter corresponding to 
each pixel of the aforementioned liquid crystal display panel. 

[Claim 3] The aforementioned photoluminescence means is a liquid crystal display according to claim 1 characterized by 
three kinds of a blue-red photoluminescence means to absorb a blue glow and to generate red light, the blue and the green 
photoluminescence means of absorbing a blue glow and generating green light, the blue and the blue photoluminescence 
means of absorbing a blue glow and generating a blue glow, and ** existing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0D01] 

| The technical field to which invention belongs] This invention relates to the Siquid crystal display equipped witft the 
eleetmliMiirtescenee devices which perfto tield lurnine^enee ^ a back light In more detail atait display. 

mm] 

[Description of the Prior Art] As a conventional (liquid crystal display, the thins of composition m shown. For example m 
drawfoift 9 is known. As shown in this drawing, litis liquid costal display 109 is equipped wilh the liquid crystal display pastel 
3 02 and the back Light system i 01 The liquid aysta] display paiteS 102 his the frcintt^^ subtle 1 04 and ttebrck 
minspreiiiiStibsirare 105, T}ie ligjii: filters IG6R„ 106G, m4 \MB of R, O, and B are formed in the back l^iisprenUub^Me 
105 of the front transparent substrate 104 and the field of the side which counters, i.e., an opposite medial surface, in the 
predetermined array. Moreover, the black mask 107 is formed between light filters 106R and 106G and 106B. Furthermore, 
these light filters 106R, 106G, and 106B and the black mask 107 are covered by the protective coat 108. Two or more front 
liquid crystal drive electrodes 109 which are formed in parallel, respectively and make the shape of a stripe are formed in the 
opposite medial surface of a protective coat 108, and the last orientation film 1 10 is formed in it so that these before liquid 
crystal drive electrode 109 and a protective coat 108 may be covered. On the other hand, two or more back liquid crystal 
drive electrodes 1 1 1 formed in the direction which intersects the above-mentioned front liquid crystal drive electrode 109 at 
parallel, respectively are arranged at the opposite medial surface of the back transparent substrate 105. In addition, the field 
where the front liquid crystal drive electrode 109 and the back liquid crystal drive electrode 1 1 1 cross is set up so that it may 
correspond with each above-mentioned light filters 106R, 106G, and 106B. Moreover, it is covered by the back orientation 
film 1 12 in the back transparent substrate 105 and the back liquid crystal drive electrode 111. And liquid crystal 1 1 3 is 
enclosed with the gap which the front transparent substrate 104 and the back transparent substrate 105 are stuck through the 
sealant which is not illustrated so that each orientation film 1 10 and 112 may counter, and is formed by both the orientation 
films 1 10 and 112 and the sealant. Furthermore, the front polarizing plate 1 14 is arranged at the opposite lateral surface (f. ont 
face) of the front transparent substrate 104, and the back polarizing plate 1 15 is arranged at the opposite lateral surface (rear 
face) of the back transparent substrate 105. The back light system 103 is arranged behind such a liquid crystal display panel 
102 of composition. This back light system 103 consists of the cold cathode tube 1 16, a light guide plate 1 17, a reflecting 
plate, a diffusion board, etc. 

[0003] In the conventional liquid crystal display of such composition, the liquid crystal display of the light from the back light 
system 103 becomes possible by penetrating or being intercepted according to the state where the liquid crystal of the liquid 
crystal display panel 102 was modulated. Moreover, in each pixel portion, since outgoing radiation of the light by which the 
spectrum was carried out according to the operation of each light filter 106R, 106G, and 106B is carried out, color display 
becomes possible. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it was difficult to obtain uniform field luminescence by the back light 
system 103 in the above-mentioned conventional liquid crystal display. This cause is because it is difficult to use light from 
this light source as the panel which performs efficient and uniform field luminescence using a waveguide operation of a light 
guide plate 1 17, the reflex action of a reflecting plate, a dispersion operation of a diffusion board, etc. since the cold cathode 
tubes 1 16 which are the light source of the back light system 103 are a straight-line-like thing and a U character-like thing. 
[0005] Examination which uses for a back light system inorganic EL (electroluminescence) panel which is a field 
luminescence panel (distributed type) as a policy to the trouble of such a back light system is performed. However, sufficient 
brightness is not obtained but, moreover, an inorganic EL panel has the trouble that a luminescence life is short. Especially, in 
an inorganic EL panel, there is a trouble of [ though white luminescence is hard to be obtained and it is obtained ] a low in 
luminous efficiency. For this reason, it is thought that it is difficult to use an inorganic EL panel practical as a back light. 
[0006] Moreover, use of the organic EL panel which emits light in high brightness with small applied voltage compared with 
an inorganic EL element as a field luminescence panel is also considered by recently. However, even if it uses an organic EL 
panel, also theoretically, it is thought that it is difficult to realize the white light currently demanded as a back light of a color 
display by high luminous efficiency on element level. That is, if the organic luminous layer in an organic EL panel tends to be 
made to distribute a fluorochrome etc. and it is going to acquire the white light, it will become difficult to generate the white 
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fight efficiently by thermal Idea; by the energy changes between the molecules which approached, or gradual deactivation. 
[0007] The hotnogettelty within a field of white luminescence is equipped with the back Ugh* system which perform efficient 
luminescence hsgS moreover, and me technics] problem or I which Uus invention tends to sol \4 has it in tiie'paint wimt means 
should be provided for obtaining the liquid crystal display which can perform good color display. Moreover, other technical 
problems which this invention tends to solve are in the point what means should be provided, in order to obtain the liquid 
crystal display whkti color display of high lumtoouft efficiency can be made [ liquid crystal display ] possible, and. can 

dtn3rc3i!ttf power laansumpffiim 

worn 

[Means for Solving the Problem] In the liquid crystal display, invention according to claim I is characterized by having 
arranged *wo or more phatoIimitoe^etiBe ffleaases to absorb ihe wavelength region, of the light geite*ated in this ofg«k EL 
tkmm tetmm the aforementioned liquid crystal display panel and die aforementioMd organic EL etanent, and to generaie 
the !nhi of a wawfeiifith region mutually different, respectively while it m equipped with the ofamfc EL element whfeli 
performs field luminescence behind a liquid crystal display panel corresponding to the vie wing area of the aforementioned 
I iq uid cry sta 1 di splay panel. 

[0009] In invention according to claim 1, the light generated in the organic EL element is absorbed with a photoluminescence 
means, and the light of a characteristic wavelength region is generated with each photoluminescence means. Incidence of the 
light generated with the photoluminescence means of these plurality is carried out to a liquid crystal display panel, and it turns 
into light for a display. By considering as such composition, the light of the same color occurs uniformly in the field of an 
organic EL element, and in order to generate the light of the wavelength region where the photoluminescence meanses which 
absorbed this light differ, respectively, it becomes possible to perform color display by the side of a liquid crystal display 
panel. Moreover, by using a photoluminescence means, it becomes possible to perform good luminescence of energy 
efficiency using the light generated in the organic EL element, and a liquid crystal display with high display brightness is 
made possible. 
[0010] 

[Embodiments of the Invention] It explains based on each operation form which shows the detail of the liquid crystal display 
concerning this invention hereafter to a drawing. 

(Operation form 1) Drawing 1 is the cross section showing the operation form 1 of the liquid crystal display concerning this 
invention. 1 1 are a liquid crystal display among drawing. This liquid crystal display 1 1 consists of an organic EL side 
luminescence panel 12 and a liquid crystal display panel 13, as shown in this drawing. 

[001 1] First, the composition of organic EL side luminescence panel 12 is explained. The field behind the transparent EL 
substrate 14 which becomes by glass or synthetic resin as organic EL side luminescence panel 12 is shown in drawing 1 
(lower part in drawing) Organic EL element 15 which has a luminescence field corresponding to a side with the viewing area 
of the liquid crystal display panel 13 is formed. (It is hereafter called a rear face) It is formed so that the white photosynthesis 
layer 16 as a photoluminescence (henceforth PL) array may correspond to the field (henceforth front face) side ahead of the 
transparent EL substrate 14 (upper part in drawing) with the luminescence field of organic EL element 15. 
[00 1 2] One by one, the laminating of the anode electrode 1 7, the organic EL layer 1 8, and the cathode electrode 1 9 is carried 
out, and organic EL element 15 becomes the rear face of the transparent EL substrate 14, as shown in this drawing. For 
example, it is transparent, it is ITO (indium tin oxide), and the anode electrode 17 is formed so that it may correspond with 
the viewing area of the liquid crystal display panel 13. The organic EL layer 18 is N and N'-JI (alpha-naphthyl) to the order 
from the anode electrode 17 side. - N and N'-diphenyl -1, the l'-biphenyl -4, and the electron hole transporting bed that 
consists of a 4 , -diamine (henceforth alpha-NPD), A 4 and 4'-screw (2 and 2'-diphenyl vinylene) biphenyl The luminous layer 
which 96wt(s)% and a 4 and 4'-screw (2-carbazole vinylene) biphenyl (henceforth BCzVBi) become [ (it is hereafter called 
DPVBi) ] from 4wt(s)%, The laminating of the electronic transporting bed and ** which consist of a tris (8-hydroxyquinoline) 
aluminum complex (henceforth Alq3) is carried out, and they are constituted. ** [ impression of electric field / generate / a 
blue glow / the organic EL layer 1 8 formed of such a material layer ] The luminescence field of this organic EL layer 1 8 is set 
up so that it may correspond with the viewing area of the liquid crystal display panel 13. Below, alpha-NPD, DPVBi, 
BCzVBi, and the structure expression of Alq3 are shown. 
[0013] 
[Formula 1] 
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[0014] And the cathode electrode 19 formed in the rear face of the organic EL layer 18 is formed by metal material with the 
property to be easy to pour in a carrier to the organic EL layer 1 8, for example, Mgln, AlLi, etc. This cathode electrode 1 9 is 
also formed so that it may correspond with the viewing area of the liquid crystal display panel 1 3. In addition, although 
illustration is not carried out, the protective coat covered from water and oxygen all over organic EL-element 15 is formed. 
[0015] Next, the composition of the white photosynthesis layer 16 formed in the front-face side of the transparent EL 
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substrate 14 is explained Bhse-red PL section I6R which this white photaqiitlicsis layer ] 6 absorbs the light or a blue 
wavelength region ami newly generates the light, of a red wavelength regies The blm aatd green PL seetienft 1 6G which 
absorb the IigJif ot a blue wavelength mm ma newly generate Hie tim ot a^en welemgm region, lite blue mm blue kl 
section I6B which absorbs the light of a blue wavelength region and generates the light of a blue ivavelesigth color, it adjoins 
mutually in the amy of ****** - as - arranging - the ©esupancy area of each PL section - an area of I pixel of a liquid 
nysM display panel - comparing - eacHUgh. - being detailed (desirable - 1/3 or less area of i -.pixel ma) - it is set tip so that 
it may becc«ne In addition, as a material, which consttailu these PL section, a welMuumm phololUBiiinescenee material is 
applicable. 

[00 1 6] In the above, afittaogh the ccm position of organic EL side fumihcsceiicc panel 12 was explaiiKst the liquid raysial 
display panel 13 is explained below, lift addifckrcu with this operation ftwrn the thing of composiiion of umg 3 siitiple matrix 
drive method as a liquid crystal display pains] 1 3 is applied. 

lOTl^jTiefeafter, the concrete composition of the- Hquid cfystal display gsmef 1,3 of this elation fenm is explaimrd, The 
liquid ay stal display paml 13 of this operation form has the front: transparent siibstrate 20 and the back transparent substrate 
2L The light filters 22-R, 22G, and 22B of R* G, and S are formed in the opposite inside side of the trout transparent substrate 
20 in the predetermined array. Moreover, the black mask 23 is formed between light filters 22R and 22G and 22B. 
Furthermore, these light filters 22R, 22G, and 22B and the black mask 23 are covered by the protective coat 24. Two or more 
front liquid crystal drive electrodes 25 which are formed in parallel, respectively and make the shape of a stripe are formed in 
the opposite inside side of a protective coat 24, and the last orientation film 26 is formed in it so that these before liquid 
crystal drive electrode 25 may be covered. On the other hand, two or more back liquid crystal drive electrodes 27 formed in 
the direction which intersects the above-mentioned front liquid crystal drive electrode 25 at parallel, respectively are arranged 
in the opposite inside side of the back transparent substrate 21. In addition, the field (pixel field) where the front liquid crystal 
drive electrode 25 and the back liquid crystal drive electrode 27 cross is set up so that it may correspond with each 
above-mentioned light filters 22R, 22G, and 22B. Moreover, it is covered by the back orientation film 28 in the back 
transparent substrate 21 and the back liquid crystal drive electrode 27. And liquid crystal 29 is enclosed with the gap which 
the front transparent substrate 20 and the back transparent substrate 21 are stuck through the sealant which is not illustrated so 
that each orientation film 26 and 28 may counter, and is formed by both the orientation films 26 and 28 and the sealant. 
Furthermore, the front polarizing plate 30 is arranged in the opposite outside side (front face) of the front transparent substrate 
20, and the back polarizing plate 3 1 is arranged in the opposite outside side (rear face) of the back transparent substrate 2 1 . 
[0018] Next, an operation and operation of the liquid crystal display 1 1 of such composition are explained. When displaying 
by the liquid crystal display panel 13, by carrying out the line sequential drive of the front liquid crystal drive electrode 25 & 
and the back liquid crystal drive electrode 27, electric field are impressed to liquid crystal 29, and it drives so that liquid 
crystal 29 may become predetermined orientation according to the intensity of electric field. By the light by which outgoing 
radiation was carried out from organic EL side luminescence panel 12 according to the orientation state of this liquid crystal 
29 penetrating the pixel section, or being intercepted, a display becomes possible, the light which penetrated each light filter 
since each pixel section of the liquid crystal display panel 13 was equipped with light filters 22R, 22G, and 22B, respectively 
at this time -- the spectrum of a light filter -- outgoing radiation of the light of the color of R, G, and B is carried out by 
operation, respectively 

[0019] By the way, with this operation gestalt, if electric field are impressed between the anode electrode 17 and the cathode 
electrode 19 in organic EL element 15, a blue glow will occur from the organic EL layer 18. Since the cathode electrode !9 is 
the metal material of light reflex nature, this blue glow penetrates the transparent EL substrate 14, and it carries out incidence 
to the white photosynthesis layer 16. At this time, in the white photosynthesis layer 16, it is blue-red PL section 16R, and the 
light of the blue wavelength region from organic EL element 15 is absorbed, and the light of a red wavelength region is newly 
generated. Moreover, in blue and green PL section 16G, the light of a blue wavelength region is absorbed and the light of a 
green wavelength region is newly generated. Furthermore, in blue and blue PL section 16B, the light of a blue wavelength 
region is absorbed and the light of a wavelength color with more blue long wavelength is generated. Moreover, as described 
above, since these PL sections 16R, 16G, and 16B are arranged, respectively so that it may become detailed enough as 
compared with an area of 1 pixel of a liquid crystal display panel, and it may be set up and may adjoin mutually in a 
predetermined array, to each PL section front, a detailed beam light of R, G, and B generates them. Since the beam light of 
these large number is diffused in radiation, it turns into the white light by additive mixture of colors. And in each pixel section 
of the above-mentioned liquid crystal display panel 13, this white light is penetrated or intercepted according to the 
orientation state of liquid crystal 29. When the white light penetrates the pixel section, a spectrum is carried out by the light 
filter and a desired color specification light can be obtained. By such operation, color display becomes possible with the 
liquid crystal display 1 1 of this operation gestalt. 

[0020] Although it is generally so efficient that photoluminescence material has the near wavelength region of absorption light 
which serves as excitation energy to the wavelength region of excitation light, especially with this operation gestalt Since it 
has the operation which the blue glow which is the light by the side of a short wavelength region most among the lights is 
absorbed [ operation ], and generates the light of the predetermined wavelength region of a long wavelength region more in 
each PL section which constitutes the white photosynthesis layer 16, since the photoluminescence efficiency of the light i* 
very high, Energy loss can be suppressed low. For this reason, luminescence from organic EL element 15 can be used 
effectively for the maximum. Moreover, in organic EL side luminescence panel 12, homogeneity within a field of white 
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luminescence can be made high by operation ofthe white phcrto^irthesis layer 16. Furthermore* organic EL side 
luminescence pane) 12 is In* composition equipped with organic EL element tS which generates the high blue glow of 
luminous efficiency from (he tirst, since an ettlcteot new light can be generated in the white pftotosvwnesis lavlr I & bv 
making this bine glow imp the origin, can make the brightness of display light high and can perform the gWdispiay o} 
contrast Moreover, with Uiii operation firatalt in order to use organic EL element 1 5 which performs field lammesceGce it 
has the advantage tftat-izfrtg of the back light s&stens can be carried out r th&i shape ]. Since organic EL element 1 Vis a ' 
low-battery dincftturrent drive, it has the advantage that adjustable [ of brightness / continuous ] \s easy as compared with an 
element like a cold cathode tube or an inorganic EL element which carries out a high-voltage attematirw current drive, and 
desired brightness can be set up according to specification environment further again. 

[(H)2 1 j (Operation gestatt 2) The cross section and drawing which show the operation gestalt 2 of the liquid crvslal display 
which drawing 2 requires for this invention are the expanded sectional vie w of organic EL side luminescence panel 12 The" 
liquid crystal, display 1 1 of this operation gestalt is composition which has amrosed the filter array 32 in the from fare Vine 
white phokKynihests layer 16 in organic EL side FumEnesccsKc panel 12 as shown in drawing 2 . in addition, other 
composition in this operation gestalt is the same as the composition of the above-mentioned operation gestait 3 
[0022] As shown in drawing 2 and drawing 3 , the filter array 32 is arranged so that red filter section 32R corresponding to 
blue-red PL section 16R, green filter section 32G corresponding to blue and green PL section 16G, and blue filter section 32B 
and corresponding to blue and blue PL section 16B of the white photosynthesis layer 16 may adjoin mutually 
[0023] If electric field are impressed between the anode electrode 17 and the cathode electrode 19 as shown in drawing 3 
field luminescence of the blue glow B will be carried out from the organic EL layer 18. Incidence of this blue glow B is ' 
carried out to blue-red PL section I6R, blue and green PL section 16G, and blue and blue PL section 16B, and it becomes the 
red light R, green light G, and blue-glow B\ respectively. As for the light by which outgoing radiation was carried out from 
each [ these ] PL section, color purity is raised in each part of the filter array 32. For this reason, additive mixture of colors 
are carried out by each light from the filter array 32, and the white light with high purity can be generated. Especially since 
good white is realizable in this operation gestalt, the on-the-strength balance of each color can be set up by adjusting the light 
transmittance of each part of the filter array 32. Moreover, since red filter section 32R, green filter section 32G and blue filter 
section 32B are arranged, respectively on blue and blue-red PL section 16R, blue and green PL section 16G, and blue PL 
section 16B, When the blue glow B generated in organic EL element 15 escapes from blue and blue-red PL section 16R blue 
and green PL section 16G, and blue PL section 16B and comes out, it can prevent that the blue glow B carries out incidence 
to the liquid crystal display panel 13 side. For this reason, even if it makes high the radiant power output of organic EL 
element 15, a blue glow B falls out, and does not come out, and a good liquid crystal display with high brightness is made 
possible. In addition, blue filter section 32B is not arranged, or the outgoing radiation of the blue glow may be made to be 
carried out in this operation gestalt, to the liquid crystal display panel 13 side, although blue filter section 32B has been 
arranged on blue and blue PL section 16B as it is as area pellucida. 

[0024] (Operation gestalt 3) Drawing 4 is the cross section showing the operation gestalt 3 of the liquid crystal display 
concerning this invention. With this operation gestalt, the diffusion board 33 which has light-transmission nature in the front 
face of the white photosynthesis layer 16 in organic EL side luminescence panel 12, and has optical diffusibility is arranged 
In addition, other composition in this operation gestalt is the same as that of the above-mentioned operation gestalt 1 In this 
operation gestalt, by diffusing more the light generated in each PL section of the white photosynthesis layer 16 while making 
it uniform field luminescence, the color purity of the white light by which additive mixture of colors were carried out can be 
raised, and a display performance can be raised. 

[0025] (Operation gestalt 4) Drawing 5 is the cross section showing the operation gestalt 4 of the liquid crystal display 
concerning this invention. With this operation gestalt, the micro-lens array 34 is arranged in the front face of the white 
photosynthesis layer 16 in organic EL side luminescence panel 12. In addition, other composition in this operation gestalt is 
the same as that of the above-mentioned operation gestalt 1. since there is an operation which makes it spread after 
condensing the light generated in each PL section of the white photosynthesis layer 16 by the micro-lens array 34 in this 
operation gestalt, while the effect which mixes the light by which outgoing radiation was carried out from each PL section 
becomes high, consequently making it uniform field luminescence, raising the color purity which is the white light by which 
additive mixture of colors were carried out comes out For this reason, also in this operation gestalt, the display performance 
of a liquid crystal display 1 1 can be raised. 

[0026] (Operation gestalt 5) Drawing 6 is the cross section showing the operation gestalt 5 of the liquid crystal display 
concerning this invention. Organic EL side luminescence panel 12 in this operation gestalt is the same as that of the operation 
gestalt 1 which the composition by the side of the rear face of the transparent EL substrate 14 described above, and organic 
EL element 15 is formed, in the front face of the transparent EL substrate 14, it corresponds to each pixel section (field where 
a front liquid crystal drive electrode and a back liquid crystal drive electrode cross) of the liquid crystal display panel 13 - as 
- respectively ~ pixel area and abbreviation ~ PL layer which has the same area is arranged and formed As a PL layer as 
shown in drawing 6 , there are blue-red PL layer 35R, blue and green PL layer 35G, and blue and blue PL layer 35B. These 
PL layers are formed in the predetermined array so that it may correspond with each pixel of the liquid crystal display panel 
13 which carries out a postscript. 

[0027] Next, the composition of the liquid crystal display panel 13 in this operation gestalt is explained. The liquid crysta 1 
display panel 13 of this operation gestalt is not equipped with the light filter. That is, two or more front liquid crystal drive 
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eteCtrtKfcs a5 are termed in the rear face of the front transparent Substrate 20 in the shape of a stripe. The black mask ?j j. 
tamed among these belbre liquid crystal drive electrode 25. And the last orientation film 26 is formed in the Trent Liquid " 
erystel dnve electrode 23 and the rear face (opposite medial, surface) of ttie black mask 23, .In. addition, «*r compos mm , n 
tlHniqmdcrysoiIdispli^p.H^ " raf ** ra0OIn 

10028J The operation and operation in the liquid crystal display 1 1 of this operation form are explained. Fin* it direct current 
voltage or piibe4upe voltage is impressed between the anode electrode 1 7 of organic EL element 15. and the cathode 
ehrtrode 1 9, a blue glow will occur ftom the organic EL layer 1 8. This blue glow Is blue and Mn*wd PL layer 35R, blue md 
gmn PL layer 35G, and bhw PL layer 35B, ami generates and carries out outgoes radiation of red light, green light and W 
blue i glow, R^ecbvely. Incidence of this outgoing radiation light is carried out to the liquid crystal display panel 13 and 
liquid crystal ^ is. covered by transparency or liquid crystal 29 according to the orientation state of the liquid crystal of 
each pixel section. As fcr the light of each transmitted color, a brilliance control is perforated according to the orientation 
state of liquid crystal 29, And it becomes possible by performing pixel selection bv Hw liquid crwtal display panel I % to 
perform color display tree. " ' 

[00291 Since PL layer which emits light in the color according to the foreground color of each pixel tor every pixel is 
prepared in the electrochromatic display display panel 13 in this operation gestalt A multicolor display can be performed 
without using a light filter, while not emitting light in the non-display field covered with the black mask 23 The rate of the 
brightness of the light which carries out a spectrum and displays the white containing each foreground color to the brightness 
of the luminescent color of PL layer compared with absorption and the liquid crystal display which indicates by multicolor 
can be high and can .mprove the transparency efficiency of light sharply. Moreover, since light of R, G, and B is realized 
using high PL layer of photoluminescence efficiency while using organic EL element 15 which performs blue luminescence 
with organic efficient EL side luminescence panel 12, the efficiency for light utilization as the liquid crystal display 1 1 whole 
can be raised sharp y. Moreover, there is an advantage that power consumption is reducible, by having raised efficiency for 
light utilization in this way. } 
[0030] (Operation gestalt 6) Drawing 7 is the cross section showing the operation gestalt 6 of the liquid crystal display 
concerning this invention. In this operation gestalt, in order to raise the color purity of the light by which outgoing radiation is 
carried out to the front face of each PL layers 35R, 35G, and 35B of organic EL side luminescence panel 13 of the 
above-mentioned operation gestalt 5 by generating in each PL layer, it is the composition arranged, respectively so that red 
filter layer 36R, green filter layer 36G, and blue filter layer 36B may correspond. In addition, other composition in this 
operation gestalt is the same in the above-mentioned operation gestalt 5. 

[003 1] In this operation gestalt, the blue glow generated in organic EL element 15 Blue-red PL layer 35R When it escapes 
from blue and green PL layer 35G, and blue and blue PL layer 35B and comes out, or when the luminescence wavelength 
region of each PL layers 35R, 35G, and 35B is broadcloth Since it has the operation which carries out outgoing radiation of 
the light of the operation which absorbs components other than the light to which outgoing radiation of the filter layer 
arranged on these PL layer was carried out by the modulation, or the wavelength region of a sharp peak, it is set up so that the 
color purity of the light which carries out incidence to each pixel section of the liquid crystal display panel 13 can be raised 
Moreover, since omission **** of a blue glow can be prevented even if it sets up the luminescence intensity of organic EL ' 
element 15 highly, it becomes possible to perform the display of high brightness. 

[0032] (Operation gestalt 7) Drawing 8 is the cross section showing the operation gestalt 7 of the liquid crystal display 
concerning this invention. In this operation gestalt, they are TFT 42 which has the semiconductor layer which consists of a-Si 
connected to each backward liquid crystal drive electrode 27 of the liquid crystal display 1 1 of the above-mentioned operation 
gestalt 5, and the composition of having formed the black mask 41 which shades luminescence of PL layer from TFT 42 
among each PL layers 35R, 35G, and 35B of organic EL side luminescence panel 13. In addition, other composition in this 
operation gestalt is the same in the above-mentioned operation gestalt 5. With the operation gestalt 7, since outdoor daylight 
can be shaded with the black mask 23 and the black mask 41 shades luminescence of organic EL side luminescence panel 12 
the incidence of the excitation light which generates the carrier to a semiconductor layer can be suppressed, and the incorrect' 
operation of TFT 42 can be prevented. 

[0033] As mentioned above, although the operation gestalt 1 - the operation gestalt 7 were explained, various kinds of change 
which is not limited to these and accompanies the summary of composition is possible for this invention. For example 
although it is the composition that the laminating of the ** was carried out to the luminous layer which 96wt(s)% and BCzVBi 
become from 4wt(s)%, and the electronic transporting bed which consists of Alq3, if the electron hole transporting bed which 
consists of alpha-NPD in each above-mentioned operation gestalt as an organic EL layer 18 which generates a blue How and 
DPVBi are organic EL material layers which generate a blue glow substantially, they will not be limited to this. Moreove'r in 
each above-mentioned operation gestalt, if the blue glow by which outgoing radiation is carried out from the organic EL layer 
18 in a blue glow although blue and blue PL section 16B, and blue and blue PL layer 35B were used is suitable for a 
wavelength region as a display light as it is, even if it omits blue and blue PL section 16B, and blue and blue PL Iaver 35B it 
is easy to be natural. } 

[0034] Moreover, in each above-mentioned operation gestalt, although each PL section is arranged to the front-face side of 
the transparent EL substrate 14 and organic EL element 15 was formed in the rear-face side, of course, it is also possible to 
consider as the composition which forms organic EL element 15 on the transparent EL substrate 14 and arranges each PL 
section on this organic EL element 1 5. Moreover, you may form a protective coat on the white photosynthesis layer 1 6 



6 of 7 



1/23/03 9:52 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



[0035] Furthermore, in each above-mentioned operation gestalt, although the organic EL layer 1 8 considered as the 
composition which generates a blue glow, you may constitute from material which carries out origin light of the li°ht of other 
wavelength regions, for example, ultraviolet radiation, the purple-blue light, etc., and is generated. In this case what is 
necessary is just to set up so that the PL section and PL layer may modulate such origin light in the light of R, G and B 
[0036] Furthermore, in each above-mentioned operation gestalt, although the liquid crystal display panel 13 considered as the 
composition by simple matrix drive, it is easy to be natural also as composition of the active drive method equipped with the 
TFT as a pixel electrode or a switching element. Moreover, of course, liquid crystal display mode can also be changed 
suitably, and the existence of a polarizing plate is also suitably changed according to the liquid crystal display mode In liquid 
crystal mode like especially PDLC, since it functions without a polarizing plate as an optical shutter, the high display of 
brightness can be performed. Furthermore, although the PL section and PL layer were prepared in organic EL side 
luminescence panel 12 side with each above-mentioned operation gestalt, it is easy to be natural also as composition prepared 
in these liquid crystal display panel 13 side. By the time of Ming, the above-mentioned liquid crystal display may reflect and 
display outdoor daylight by the cathode electrode 19 as a reflected type, and in the time of dark, it may make selection 
fo037] le S ° tHat 0rgan ' C EL S ' de luminescence P anel 12 ma y be made to emit light as a penetrated type and it may display. 

[Effect of the Invention] According to this invention, the homogeneity within a field of white luminescence is equipped with 
the back light system which performs efficient luminescence high moreover, and does so the effect of realizing the liquid 
crystal display which can perform good color display so that clearly from the above explanation. Moreover the effect of 
realizing the liquid crystal display which ** and color display of high luminous efficiency can be made [ liquid crystal display 
] possible by this invention, and can decrease power consumption is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the operation gestalt 1 of the liquid crystal display concerning this invention. 
[Drawing 21 The cross section showing the operation gestalt 2 of the liquid crystal display concerning this invention. 
[Drawing 31 The expanded sectional view of the operation gestalt 2. 

[Drawing 41 The cross section showing the operation gestalt 3 of the liquid crystal display concerning this invention. 
[Drawing 51 The cross section showing the operation gestalt 4 of the liquid crystal display concerning this invention* 
[Drawing 61 The cross section showing the operation gestalt 5 of the liquid crystal display concerning this invention. 
[Drawing 71 The cross section showing the operation gestalt 6 of the liquid crystal display concerning this invention. 
[Drawing 81 The cross section showing the operation gestalt 7 of the liquid crystal display concerning this invention. 
[Drawing 91 The cross section showing the conventional liquid crystal display. 
[Description of Notations] 

1 1 Liquid Crystal Display 

12 Organic EL Side Luminescence Panel 

13 Liquid Crystal Display Panel 

15 Organic EL Element 

16 White Photosynthesis Layer 
16R Blue-red PL section 

16G Blue and the green PL section 
16B Blue and the blue PL section 

32 Filter Array 

33 Diffusion Board 

34 Micro-Lens Array 
35R Blue-red PL layer 

35G Blue and a green PL layer 
35B Blue and a blue PL layer 
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MEANS 



[Means for Solving the Problem] In ttie Hqiiiel crystal display* invention accofdiog to claim; i is chai^rized by having 
arranged two or mare ptotqimHainescence meansss to absorb ate wavelength region of the light generated ira this organic. EL 
element between the ialoremeiidcMted liquid crystal display parse] and die afcirenraiticmied arpaiic EL dement ami to generate 
the light of & mLvetarigli region mutually different* i^spectlvely while it Es equipped with the orgMifc EL element which 
performs mm luminescence bemud a liquid crystal display panel cofrespoiidi w to the viewing area of me storementiotwa 
fl Squid crystal display panel 

[0009] in invention according to claim 1, tbe iight generated m she orpmic EL ekancnt is absorbed with a photolnraneseence 
nteaixs, and the light of a characteristic wavelength region is geneiiited with each f^idijttitoE»etic« meaos, Itucidetice of the 
light generated wEtli the photolumin^fnee means, of these piyralirv is carried owl to a liquid crystal display pane!, and it turns 
into light for a display. By considering as such composition, the light of the same color occurs uniformly in the field of an 
organic EL element, and in order to generate the light of the wavelength region where the photoluminescence meanses which 
absorbed this light differ, respectively, it becomes possible to perform color display by the side of a liquid crystal display 
panel. Moreover, by using a photoluminescence means, it becomes possible to perform good luminescence of energy 
efficiency using the light generated in the organic EL element, and a liquid crystal display with high display brightness is 
made possible. 
[0010] 

[Embodiments of the Invention] It explains based on each operation form which shows the detail of the liquid crystal display 
concerning this invention hereafter to a drawing. 

(Operation form 1) Drawing 1 is the cross section showing the operation form 1 of the liquid crystal display concerning this 
invention. 1 1 are a liquid crystal display among drawing. This liquid crystal display 1 1 consists of an organic EL side 
luminescence panel 12 and a liquid crystal display panel 13, as shown in this drawing. 

[001 1] First, the composition of organic EL side luminescence panel 12 is explained. The field behind the transparent EL 
substrate 14 which becomes by glass or synthetic resin as organic EL side luminescence panel 12 is shown in drawing 1 
(lower part in drawing) Organic EL element 15 which has a luminescence field corresponding to a side with the viewing area 
of the liquid crystal display panel 13 is formed. (It is hereafter called a rear face) It is formed so that the white photosynthesis 
layer 16 as a photoluminescence (henceforth PL) array may correspond to the field (henceforth front face) side ahead of the 
transparent EL substrate 14 (upper part in drawing) with the luminescence field of organic EL element 15. 
[0012] One by one, the laminating of the anode electrode 17, the organic EL layer 18, and the cathode electrode 19 is carried 
out, and organic EL element 15 becomes the rear face of the transparent EL substrate 14, as shown in this drawing. For 
example, it is transparent, it is ITO (indium tin oxide), and the anode electrode 17 is formed so that it may correspond with 
the viewing area of the liquid crystal display panel 13. The organic EL layer 18 is N and N'-JI (alpha-naphthyl) to the order 
from the anode electrode 17 side. - N and N'-diphenyl -1, the l'-biphenyl -4, and the electron hole transporting bed that 
consists of a 4'-diamine (henceforth alpha-NPD), A 4 and 4'-screw (2 and 2'-diphenyl vinylene) biphenyi The luminous layer 
which 96wt(s)% and a 4 and 4'-screw (2-carbazole vinylene) biphenyi (henceforth BCzVBi) become [ (it is hereafter called 
DPVBi) ] from 4wt(s)%, The laminating of the electronic transporting bed and ** which consist of a tris (8-hydroxyquinoline) 
aluminum complex (henceforth Alq3) is carried out, and they are constituted. ** [ impression of electric field / generate / a 
blue glow / the organic EL layer 18 formed of such a material layer ] The luminescence field of this organic EL layer 18 is set 
up so that it may correspond with the viewing area of the liquid crystal display panel 13. Below, alpha-NPD, DPVBi, 
BCzVBi, and the structure expression of Alq3 are shown. 
[0013] 
[Formula 1] 
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[0014] And the cathode electrode 19 formed in the rear face of the organic EL layer 18 is formed by metal material with the 
property to be easy to pour in a carrier to the organic EL layer 18, for example, Mgln, AlLi, etc. This cathode electrode 19 is 
also formed so that it may correspond with the viewing area of the liquid crystal display panel 13. In addition, although 
illustration is not carried out, the protective coat covered from water and oxygen all over organic EL-element 1 5 is formed. 
[0015] Next, the composition of the white photosynthesis layer 16 formed in the front-face side of the transparent EL 
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substrate 14 is explained, Bhte-red PL section 16R which ihis white pfiQtos>7ithe5i£ layer 1 6 absorbs the light ot a blue 
wavelength region, ami newly genmtes the light of a red wavelength region, 'The blue attd green PL section i 6G which 
absorb the light ofa blue vwvelengffli region newly generate the Li&ht of a green wavetefi&wi region l.m blue and blue PL 
section 1 6B which absorbs the light of a bhte wavelength region ami generates the Itght of a blue wavcleingth color, it adjoins 
mutually in the array of ** t8 " BI *» — as — anaaging — the occupancy area of each PL section — on area of I pixel of a liquid 
crystal display pane] - comparing - enough -* beEmg detailed (desirable »- 1./3 or less area of I -pbcel area) « ft is set up so thai 
it may become In addition* as a material which constitutes these PL section, a well-known photoJuraiflesceaee material Is 
applicable. 

[0016] In the above, although the composition of orgpnie EL side hflmlncsccncc paneil 12 was explained, the liquid crystal 
display panel 13 fe explained below, In addition,, with this operatkid form, the ihing of eomposilion of using a simple matrix 
drive method as. a liquid crystal display panne) 1 3 is applied, 

IC^T^jlTef^afler, the concrete cpmrKKiticm of the liquid crystal display panel 13 of this operation form is explained, The 
liquid crystal display panel 13 of this operation form has the front transparent substrate 20 and Hie back transparent substrate 
2L The light fillers 22R, 220* m& 22 B of G, and B are termed in the epptistte inside side of the tironi: transpEirent substrate 
20 in the predetermined array. Moreover, the black mask 23 is formed between light filters 22R and 22G and 22B. 
Furthermore, these light filters 22R, 22G, and 22B and the black mask 23 are covered by the protective coat 24. Two or more 
front liquid crystal drive electrodes 25 which are formed in parallel, respectively and make the shape of a stripe are formed in 
the opposite inside side of a protective coat 24, and the last orientation film 26 is formed in it so that these before liquid 
crystal drive electrode 25 may be covered. On the other hand, two or more back liquid crystal drive electrodes 27 formed in 
the direction which intersects the above-mentioned front liquid crystal drive electrode 25 at parallel, respectively are arranged 
in the opposite inside side of the back transparent substrate 21 . In addition, the field (pixel field) where the front liquid crystal 
drive electrode 25 and the back liquid crystal drive electrode 27 cross is set up so that it may correspond with each 
above-mentioned light filters 22R, 22G, and 22B. Moreover, it is covered by the back orientation film 28 in the back 
transparent substrate 21 and the back liquid crystal drive electrode 27. And liquid crystal 29 is enclosed with the gap which 
the front transparent substrate 20 and the back transparent substrate 21 are stuck through the sealant which is not illustrated so 
that each orientation film 26 and 28 may counter, and is formed by both the orientation films 26 and 28 and the sealant. 
Furthermore, the front polarizing plate 30 is arranged in the opposite outside side (front face) of the front transparent substrate 
20, and the back polarizing plate 3 1 is arranged in the opposite outside side (rear face) of the back transparent substrate 2 1 . 
[0018] Next, an operation and operation of the liquid crystal display 1 1 of such composition are explained. When displaying 
by the liquid crystal display panel 13, by carrying out the line sequential drive of the front liquid crystal drive electrode 25 
and the back liquid crystal drive electrode 27, electric field are impressed to liquid crystal 29, and it drives so that liquid 
crystal 29 may become predetermined orientation according to the intensity of electric field. By the light by which outgoing 
radiation was carried out from organic EL side luminescence panel 12 according to the orientation state of this liquid crystal 
29 penetrating the pixel section, or being intercepted, a display becomes possible, the light which penetrated each light filter 
since each pixel section of the liquid crystal display panel 13 was equipped with light filters 22R, 22G, and 22B, respectively 
at this time -- the spectrum of a light filter - outgoing radiation of the light of the color of R, G, and B is carried out by 
operation, respectively 

[0019] By the way, with this operation form, if electric field are impressed between the anode electrode 17 and the cathode 
electrode 19 in organic EL element 15, a blue glow will occur from the organic EL layer 18. Since the cathode electrode 19 is 
the metal material of light reflex nature, this blue glow penetrates the transparent EL substrate 14, and it carries out incidence 
to the white photosynthesis layer 16. At this time, in the white photosynthesis layer 16, it is blue-red PL section 16R, and the 
light of the blue wavelength region from organic EL element 15 is absorbed, and the light of a red wavelength region is newly 
generated. Moreover, in blue and green PL section 16G, the light of a blue wavelength region is absorbed and the light ofa 
green wavelength region is newly generated. Furthermore, in blue and blue PL section 16B, the light of a blue wavelength 
region is absorbed and the light of a wavelength color with more blue long wavelength is generated. Moreover, as described 
above, since these PL sections 16R, 16G, and 16B are arranged, respectively so that it may become detailed enough as 
compared with an area of 1 pixel ofa liquid crystal display panel, and it may be set up and may adjoin mutually in a 
predetermined array, to each PL section front, a detailed beam light of R, G, and B generates them. Since the beam light of 
these large number is diffused in radiation, it turns into the white light by additive mixture of colors. And in each pixel section 
of the above-mentioned liquid crystal display panel 13, this white light is penetrated or intercepted according to the 
orientation state of liquid crystal 29. When the white light penetrates the pixel section, a spectrum is carried out by the light 
filter and a desired color specification light can be obtained. By such operation, color display becomes possible with the 
liquid crystal display 1 1 of this operation form. 

[0020] Although it is generally so efficient that photoluminescence material has the near wavelength region of absorption light 
which serves as excitation energy to the wavelength region of excitation light, especially with this operation form Since it has 
the operation which the blue glow which is the light by the side of a short wavelength region most among the lights is 
absorbed [ operation ], and generates the light of the predetermined wavelength region of a long wavelength region more in 
each PL section which constitutes the white photosynthesis layer 16, since the photoluminescence efficiency of the light is 
very high, Energy loss can be suppressed low. For this reason, luminescence from organic EL element 1 5 can be used 
effectively for the maximum. Moreover, in organic EL side luminescence panel 12, homogeneity within a field of white 
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luminescence can be made high by operation of the white photcs>nitltcsis layer 16* Furthermore, orgastic EL side 
luminescence panel 12 is the composition equipped with organic EL element 1 5 which generates the high Mue .glow of 
luminous efiieiency mm die tirat," since art etttoieat new light can fre generated in the while plK)fc^yn^esss layer I & by 
making this blue glow into the origin, can make the brightness of display ii^tt high and can perform the gtfod display of 
contrast Moreover,, with this operation fbmt iri onier to use organic EL element 1 5 which performs field lEunitiese^nce, it has 
the advantage (h&-tzing of the back light system can be carried out [ thin shape ], Since organic EL dement I 5 Is a 
tow-battery dlreet^urrent drive, it has the advantage that a^jwstable ( of brightness / continuous 1 Es easy as compared with an 
element like a cold c&bode tube or an inorganic EL element whicb carries out a high-voltage altem$in£ current drive, and 
desired brightness can be set up according to specification environment turther again, 

[0021 j (Operation form 2) The cross section and drawing 2 which show the operiiHtm form 2 of the liquid cry ml display 
which drawing, 2 requires for this invention are die expanded sectional view of ofpnfc EL side luminescence panel !2, : The 
liquid crystal display 1 1 of this operation form is composition which has arranged die filter array 32 in the front face of she 
white photosynlhosis layer 16 in organic EL side luminescence panel 12 as shown in drawing 2 . In add it ion „ other 
composition iri this operation tbnti is the same as the composition of tne above*inentioned operation form L 
[0022] As shown in drawing 2 and drawing 3 , the filter array 32 is arranged so that red filter section 32R corresponding to 
blue-red PL section 16R, green filter section 32G corresponding to blue and green PL section 16G, and blue filter section 32B 
and ** corresponding to blue and blue PL section 16B of the white photosynthesis layer 16 may adjoin mutually. 
[0023] If electric field are impressed between the anode electrode 17 and the cathode electrode 19 as shown in drawing 3 , 
field luminescence of the blue glow B will be carried out from the organic EL layer 1 8. Incidence of this blue glow B is 
carried out to blue-red PL section 16R, blue and green PL section 16G, and blue and blue PL section 16B, and it becomes the 
red light R, green light G, and blue-glow B', respectively. As for the light by which outgoing radiation was carried out from 
each [ these ] PL section, color purity is raised in each part of the filter array 32. For this reason, additive mixture of colors 
are carried out by each light from the filter array 32, and the white light with high purity can be generated. Especially, since 
good white is realizable in this operation form, the on-the-strength balance of each color can be set up by adjusting the light 
transmittance of each part of the filter array 32. Moreover, since red filter section 32R, green filter section 32G, and blue filter 
section 32B are arranged, respectively on blue and blue-red PL section 16R, blue and green PL section 16G, and blue PL 
section 16B, When the blue glow B generated in organic EL element 15 escapes from blue and blue-red PL section 16R, blue 
and green PL section 16G, and blue PL section 16B and comes out, it can prevent that the blue glow B carries out incidence 
to the liquid crystal display panel 13 side. For this reason, even if it makes high the radiant power output of organic EL 
element 15, a blue glow B falls out, and does not come out, and a good liquid crystal display with high brightness is made 
possible. In addition, blue filter section 32B is not arranged, or the outgoing radiation of the blue glow may be made to be 
carried out in this operation form, to the liquid crystal display panel 13 side, although blue filter section 32B has been 
arranged on blue and blue PL section 16B as it is as the transparent section. 

[0024] (Operation form 3) Drawing 4 is the cross section showing the operation form 3 of the liquid crystal display 
concerning this invention. With this operation form, the diffusion board 33 which has light-transmission nature in the front 
face of the white photosynthesis layer 16 in organic EL side luminescence panel 12, and has optical diffusibility is arranged. 
In addition, other composition in this operation form is the same as that of the above-mentioned operation form 1 . In this 
operation form, by diffusing more the light generated in each PL section of the white photosynthesis layer 16, while making it 
uniform field luminescence, the color purity of the white light by which additive mixture of colors were carried out can be 
raised, and a display performance can be raised. 

[0025] (Operation form 4) Drawing 5 is the cross section showing the operation form 4 of the liquid crystal display 
concerning this invention. With this operation form, the micro-lens array 34 is arranged in the front face of the white 
photosynthesis layer 16 in organic EL side luminescence panel 12. In addition, other composition in this operation form is the 
same as that of the above-mentioned operation form 1. since there is an operation which makes it spread after condensing the 
light generated in each PL section of the white photosynthesis layer 16 by the micro-lens array 34 in this operation form, 
while the effect which mixes the light by which outgoing radiation was carried out from each PL section becomes high, 
consequently making it uniform field luminescence, raising the color purity which is the white light by which additive mixture 
of colors were carried out comes out For this reason, also in this operation form, the display performance of a liquid crystal 
display 1 1 can be raised. 

[0026] (Operation form 5) Drawing 6 is the cross section showing the operation form 5 of the liquid crystal display 
concerning this invention. Organic EL side luminescence panel 12 in this operation form is the same as that of the operation 
form 1 which the composition by the side of the rear face of the transparent EL substrate 14 described above, and organic EL 
element 15 is formed, in the front face of the transparent EL substrate 14, it corresponds to each pixel section (field where a 
front liquid crystal drive electrode and a back liquid crystal drive electrode cross) of the liquid crystal display panel 13 -- as -- 
respectively - pixel area and abbreviation - PL layer which has the same area is arranged and formed As a PL layer, as 
shown in drawing 6 , there are blue-red PL layer 35R, blue and green PL layer 35G, and blue and blue PL layer 35B. These 
PL layers are formed in the predetermined array so that it may correspond with each pixel of the liquid crystal display panel 
13 which carries out a postscript. 

[0027] Next, the composition of the liquid crystal display panel 13 in this operation form is explained. The liquid crystal 
display panel 13 of this operation form is not equipped with the light filter. That is, two or more front liquid crystal drive 
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clecbTxIes 25 arc tormcd in the rear face of the front transparent substrate 20 in the sharps of a stripe. Use blade mask 23 is 
formed amottg these before liquid crystal drive electrode 25. And the last orientation film 26 is totrmed in the front, liquid 
crystal dnve electrocte 25 and the rear m«- (opposite inside sidej of the Wacfc mm » t .in addition, other imposition m me 
liquid ciystal display panel 13 is the same as that of the atovc-rcientkmed operation form 1, 

[0028J The operation and apmfcioii id the liquid oystai display 1 1 ol' this operation tbem are explained. First, if direct current 
voltage or pube-shagpe voltage 3s Impressed between the anode electrode i 7 of organic EL element: t s. and. the cathode 
electrode 1 9, a blue glow wilt occur from die orpnlc EL layer 1 8. This blue glow is blue and trine-red PL layer 35R* blue and 
green PL layer 35G, »d him PL layer 35B, and aeiierates ami carries out outgoios radiation: of rssH Jatlu, gjrwn lisht, and the 
blue glow, respectively. Incidence of this outgoing radiation light is carried out to the liquid crystal display panel 13 r and 
liquid crystal 29 h cowred by transpiarertcy or liquid crystal 29 aecdrttag to the erieaiatloit state of the Uqutd crystal 29 of 
each pixel, section. As for die light of each transmitted color, a brilliance control is performed according to the cHriestfaiton 
state of liquid crystal 29* And it: become possible by perfcmiiiig pixel selection by the liquid crystal display panel 13 to 
perform color display free. 

[0029] Since PL layer wh ich emits Sight isi tile color accord ing to the Ibst^gitHiitd color of each pixel tor every p ixel is 
prepared in the electrochromatic display display panel 13 in this operation form A multicolor display can be performed 
without using a light filter, while not emitting light in the non-display field covered with the black mask 23. The rate of the 
brightness of the light which carries out a spectrum and displays the white containing each foreground color to the brightness 
of the luminescent color of PL layer compared with absorption and the liquid crystal display which indicates by multicolor 
can be high, and can improve the transparency efficiency of light sharply. Moreover, since light of R, G, and B is realized 
using high PL layer of photoluminescence efficiency while using organic EL element 15 which performs blue luminescence 
with organic efficient EL side luminescence panel 12, the efficiency for light utilization as the liquid crystal display 1 1 whole 
can be raised sharply. Moreover, there is an advantage that power consumption is reducible, by having raised efficiency for 
light utilization in this way. 

[0030] (Operation form 6) Drawing 7 is the cross section showing the operation form 6 of the liquid crystal display 
concerning this invention. In this operation form, in order to raise the color purity of the light by which outgoing radiation is 
carried out to the front face of each PL layers 35R, 35G, and 35B of organic EL side luminescence panel 13 of the 
above-mentioned operation form 5 by generating in each PL layer, it is the composition arranged, respectively so that red 
filter layer 36R, green filter layer 36G, and blue filter layer 36B may correspond. In addition, other composition in this 
operation form is the same in the above-mentioned operation form 5. 

[0031] In this operation gestalt, the blue glow generated in organic EL element 15 Blue-red PL layer 35R, When it escapes 
from blue and green PL layer 35G, and blue and blue PL layer 35B and comes out, or when the luminescence wavelength 
region of each PL layers 35R, 35G, and 35B is broadcloth Since it has the operation which carries out outgoing radiation of 
the light of the operation which absorbs components other than the light to which outgoing radiation of the filter layer 
arranged on these PL layer was carried out by the modulation, or the wavelength region of a sharp peak, it is set up so that the 
color purity of the light which carries out incidence to each pixel section of the liquid crystal display panel 13 can be raised. 
Moreover, since omission **** of a blue glow can be prevented even if it sets up the luminescence intensity of organic EL 
element 15 highly, it becomes possible to perform the display of high brightness. 

[0032] (Operation form 7) Drawing 8 is the cross section showing the operation form 7 of the liquid crystal display 
concerning this invention. In this operation form, they are TFT 42 which has the semiconductor layer which consists of a-Si 
connected to each backward liquid crystal drive electrode 27 of the liquid crystal display 1 1 of the above-mentioned operation 
form 5, and the composition of having formed the black mask 41 which shades luminescence of PL layer from TFT 42 among 
each PL layers 35R, 35G, and 35B of organic EL side luminescence panel 13. In addition, other composition in this operation 
form is the same in the above-mentioned operation form 5. With the operation form 7, since outdoor daylight can be shaded 
with the black mask 23 and the black mask 41 shades luminescence of organic EL side luminescence panel 12, the incidence 
of the excitation light which generates the carrier to a semiconductor layer can be suppressed, and the incorrect operation of 
TFT 42 can be prevented. 

[0033] As mentioned above, although the operation form 1 - the operation form 7 were explained, various kinds of change 
which is not limited to these and accompanies the summary of composition is possible for this invention. For example, 
although it is the composition that the laminating of the ** was carried out to the luminous layer which 96wt(s)% and BCzVBi 
become from 4wt(s)%, and the electronic transporting bed which consists of Alq3, if the electron hole transporting bed which 
consists of alpha-NPD in each above-mentioned operation form as an organic EL layer 18 which generates a blue glow, and 
DPVBi are organic EL material layers which generate a blue glow substantially, they will not be limited to this. Moreover, in 
each above-mentioned operation form, if the blue glow by which outgoing radiation is carried out from the organic EL layer 
18 in a blue glow although blue and blue PL section 16B, and blue and blue PL layer 35B were used is suitable for a 
wavelength region as a display light as it is, even if it omits blue and blue PL section 16B, and blue and blue PL layer 35B, it 
is easy to be natural. 

[0034] Moreover, in each above-mentioned operation form, although each PL section is arranged to the front-face side of the 
transparent EL substrate 14 and organic EL element 15 was formed in the rear-face side, of course, it is also possible to 
consider as the composition which forms organic EL element 15 on the transparent EL substrate 14, and arranges each PL 
section on this organic EL element 15. Moreover, you may form a protective coat on the white photosynthesis layer 16. 



5 of 6 



1/23/03 10:22 AM 



http://www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



[0035] Furthermore, in each above-mentioned operation form, although the organic EL layer 18 considered as the 
composition which generates a blue glow, you may constitute from material which carries out origin light of the light of other 
wavelength regions, for example, ultraviolet radiation, the purple-blue light, etc., and is generated. In this case, what is 
necessary is just to set up so that the PL section and PL layer may modulate such origin light in the light of R, G, and B. 
[0036] Furthermore, in each above-mentioned operation form, although the liquid crystal display panel 13 considered as the 
composition by simple matrix drive, it is easy to be natural also as composition of the active drive method equipped with the 
TFT as a pixel electrode or a switching element. Moreover, of course, liquid crystal display mode can also be changed 
suitably, and the existence of a polarizing plate is also suitably changed according to the liquid crystal display mode. In liquid 
crystal mode like especially PDLC, since it functions without a polarizing plate as an optical shutter, the high display of 
brightness can be performed. Furthermore, although the PL section and PL layer were prepared in organic EL side 
luminescence panel 12 side with each above-mentioned operation form, it is easy to be natural also as composition prepared 
in these liquid crystal display panel 13 side. By the time of Ming, the above-mentioned liquid crystal display may reflect and 
display outdoor daylight by the cathode electrode 19 as a reflected type, and in the time of dark, it may make selection 
possible so that organic EL side luminescence panel 12 may be made to emit light as a penetrated type and it may display. 



[Translation done.] 
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